Shc isoform-specific tyrosine phosphorylation by the insulin and epidermal growth factor receptors.
Insulin stimulation of Chinese hamster ovary cells expressing the human insulin and epidermal growth factor (EGF) receptors (CHO/IR/ER) resulted in the tyrosine phosphorylation of the 52-kDa Shc isoform with a relatively low extent of 46-kDa Shc tyrosine phosphorylation. In contrast, EGF stimulation resulted in the tyrosine phosphorylation of both the 52- and 46-kDa Shc isoforms. Consistent with these differences, Grb2 predominantly bound to the 52-kDa Shc isoform following insulin stimulation, whereas Grb2 associated with both the 52- and 46-kDa Shc isoforms after EGF stimulation. Further, in vitro kinetic analysis demonstrated that the insulin receptor has a 4-fold greater Vmax with no significant difference in the Km for the purified 52-kDa Shc isoform compared with the 46-kDa Shc isoform. However, the EGF receptor displayed the identical Vmax and Km for tyrosine phosphorylation of both of these species. In direct contrast to the EGF receptor, we also observed significant differences in binding interactions between the insulin receptor with the 52- and 46-kDa Shc isoforms in vitro. These data demonstrate that the predominant insulin-dependent Shc signaling pathway occurs via the 52-kDa Shc isoform, whereas the EGF receptor can effectively use both the 52- and 46-kDa Shc species.